Chapter 2

SNA STRUCTURE

SNA functional layer 3

functionally discreate Q__;,f i ery node. SNA describes
the interaction sach et _a peer layer in other
node. Figure below ) . Stionship between each
component in SNA and “SNA| strmetiure
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- Each layer communicate with a counterpart layer in
another node. SNA describe the means by which these peer
layers communicate. This type of communication is shown in
figure below as peer layer communication , which had been
used in the ARPA* network.

*ARPA : Advanced Research Project Agency of The Department
of Defense.
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The communi€at@fion.bétwe Jecent layers in the same
node is grAndiy ‘Wproduct. SNA describes
functional relationship weelthese layers but does not

define the format fox ayer communication. For
example, SNA dees #ibt - ' u Telecommunication
Access method WUTAM) macro instrictisrE/that a System/370
application prg@ 5 thé network . So,
formats and prekoo ' —layer communication
within a system w pestandardized.

o e P A NANINYINS

In nternati Q i i ardization
(IS0}, ﬁxaq&ﬁ itEa %Zj igrl‘ﬁgﬁ introduced
as in e law. , 1¥ éons of — functional

or contirol level. For example, the first level is the
CCITT interface recommendation X.21 for leased and switch
circuit services. The second level is the 'ISO' high level
data 1link control (HDLC) procedures. The CCITT interface
recommendation X.25 for packet-switch series is an example
of an implementation at all of the first three levels.
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The sevengpIsn oY Have Sﬂhﬂﬂcqunterparts (figure
2-4). This functional corespondence ensures structural
compatibilit SNAwand the médel. However, the formats and
protocols dﬁ rﬂ.
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Figure 2-4 ISO model and SNA counterparts
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Level 1, or physical control layer, is the physical
interface hetween system components called data transmission
equipment (DCE) and data circuit terminating equipment
(DCE) . Current examples of 1level 1 standards are CCITT
recommendation V.24 for telephone networks and X.21 for data
networks. SNA products currently implement V.24 (and V.25
for autocall on switched telephane network in some cases ).
The implementation of X.21 1n SNA provide IBM's products to
be attach to data networks

Level 2, or 1ink
over a single data “i:\b‘
examples are ADCCP, T SDLC which is a subset
of HDILC. -

; _ Tager, provides control
between two adjacent Jf~ 1 tample, the packet level of
X.25 provides nef S foOntrol, VE n end user node and

e “dafka ' Path control in

Level 4, end layer, provides
control from us€ Poe T Eo Rsery Node access a network
included addressing d :. a %=\ and flow control. In

SNA, the composit
is called transport

physical control layer
ransmission subsystem.

Level 5, or ntrol layer. establishes,
maintains , andyte : .Og 1 7 ctions for transfer
of data betweenis g n-SWA——<Lle/ functions of this
level are ] [ 155: Wtrol and data flow
control . Trans vates and deactivates
SNA session betw"n end users". Data [flow control enforces
dialog control be een end users.

AEUS INENERNOR, vz, g
data trol words for

display scre¥ins or printers, also the code translations. In

SNA, the function of rov1ded in
iR Bl B bR o
transf ) tions (such
as colufin heading for display screen ), and translations
(such as program commands into local terminal language).
Example of presentation services in IBM software can be

found in Customer Information Control System (CICS) and the
Information Management System (IMS).

Level 7 is the application layer.ISO standard for
this level are not yet defined. In SNA, the end users
provides this functional level. The end user is a person or
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process that want to use an SNA network; and end user may be
internal or external to an SNA node, External end users may
be human operation, internal user may be application
programs resident in a node.

SNA Network Node 17

The early computer pkworks emphasized communication
between a terminal am in the computer. SNA
networks continue t are also designed to
support communicatiom ffams in different nodes.
SNA distinguishes d¥ , = nodes by their network
capabilities and foled¥oF r~'4tﬁLh ip rather than by

geographical locat#® -pf'_ -1fwﬁaaiﬁh guration. There are
four types of SNA_ -

2 Comnuni

3 Cluster abdy T R
4 Terminad® ngdg §. 1 4 )
A host nfdef fs X4 siented general purpose

computer supportingl and protocols. A current
implementation is ‘ iftual storage computer
with Virtual Telecaom 5 Method (VTAM). The
application progran us ! f!ies of the host function
management and transm ;;ﬂﬂm =1 tem layers to communicate
with end users i gst. channel attached
input/output de =2fers and printers are
part of the 5 | are controlled by
programming in

System/178
Virtual

ammn‘im HNR1IV

Syulem IT0
Channel

Figure 2-5 Coexistence of
SNA nodes and host devices.
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In figure 2-5 devices A,B,C are the parts of host
node rather than individual nodes. These devices are not
directly addressable from other nodes of the network.

A communication controller node supports end user
communication by interconnecting other networks nodes . The
transmission subsystem of this node reduces the network
management  responsibilities of +he host node. The
communication controller ’butes' important intigrity
and recovery characterd @bg,an SNA network. It can
provide two basic fa L tile: a relay facility, the
communication controler ac ‘@S85 intermediate node that
routes the message T0™Fhe nezt the path through the

network. As a bounar ne communication controller
node shield the 0 i the. complixities of network
operation. It ca q:: s “*;ﬁg¥ address into simple
formats for cluste:r JT idn land

es data flow based on
the dynamic requj oy

A cluster gbdg #af tuo %%t=\ mponents, the cluster
control unit ané >y inal&- \ The lastér control unit is
usually a specia : L W has the concept of
programmable devife Jf I"be a computer which

have several devicgs j&é ted o \them. Figure 2-6 shows
how the clusters €a tatch o the System. Some clusters
can be attatched by § a5 yito a System/370 channel
or to a communicat ine he application program

communicates with end channel  attached cluster

and remotely cl ste

ﬂuﬂqwﬂ = )
AMIANTUUNTE _Eﬁ%}
o }

|

%

?

Figure 2-6 Channel and
remote attachment of cluster
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The layered structure of the host and cluster nodes
is compared in figure 2-7. The architectural organization of
the two nodes is identical but the capability of each laver
and the details of the implementation depend on the specific
functions of each node. Cluster logic can consists of
hardware logic and application programming. Some
programmable clusters are not small control units, but can
support multiple applications simultaneously, for example
the Distributed Data Procesgiag System.

b

Figure 2-7 Structure of host and cluster nodes
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Public data networks.

Public data networks are first available in 1973.
Each country has its own public data networks; for example
TELENET, TYMNET, ATC ACS in United States, TRANSPAC in
France, NPSS in United Kingdom or DDX in Japan Since there
is no public data network available in Thailand now, the
only way to attach to the network was made by means of EIA
RS232C or CCITT 'V' series interfaces which had been
developed for attachmea~ ko analog facilities. RS232
circuits and functions ) 1 2gerally equivalent to CCITT
V.24/v.28 interface HhaLJ,ﬂ.#p'- s. To enable automatic
call set up on circuit. sw chedfiettorks (dial lines), RS232
was supplemented by dA“Emtocs l ffertace, RS366, and V.24 by
V.25. This section g -rv g to connect SNA networks

node to public da \\\\
‘//--il'q
Public daf ' idered as a structure

of ISO model. FiGuye 2-8..i ~:-. - h X.25 case where the
Data Terminal Egligh D] the full IS0 model
complement of séVe; 'i.r-rk nodes have only
three levels needgtl £ : rid ‘ Since the protocols
above level 3 are" ng irectiyhinvalved in  the network to
DTE interface, the 6 ApReT vill not be discussed in
this section. Only 3 be emphasized: X.21 at
level 1,HDLC {1 e. SDI 2,and X.25 at level 1,2,3.

Interface to Pub

Pt R —
CUSTOMER | t‘f’ ] L) ‘

r TEmuAL #{&Hﬁ.‘.ﬁ"m q@m‘.
[FHEATEN TN

LEVEL 2. LABOH LAPD

Figure 2-8 X.25 levels

Level 1, the X.21 interface can be used for point to
point,leased private line services. New drivers and
terminators circuits, connectors and cables will be required
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in DTE to take advantage of improved technical
characteristics such as greater noise immunity and higher bit
rates offered by X.21. However , SNA products with new
interface adapters will operate with X.21 leased service
without architecture modification.

Since SNA has already handled circuit-switched
service (similar to dial circuit) the necessary SNA
extensions for ¥X.21 switched services are minor. HNeeded
extensions are some ' dditions to the SNA in
inoperative command.

Enhancements to X.

X.21 funct
automatic calling
R5366 (CCITT V.25)
of the X.21 over

(CCITT V.24) and EIA
\\2 -9. Some advantages

s
s L é&ﬁ%ﬁfwﬁﬁ’ﬁm & -

1 Fewer interchange circuits and pins, A maximun of 6
interchange circuits and one 15 pin connector are utilized,
as compared to about 30 interchange circuits and two 25 pin
connectors for RS232C/RS366 when these interfaces are used
in auto-call configuration. In X.21 terminal and network
control signals are sent by code strings on the receive and
transmit circuits rather than by discrete circuits as in
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RS232C or N.24. This factor permits the number of
interchange circuits to be reduced and also provides for
possible future extension of control signals.

2 To anrave electrical characteristics. X.21
incorporates a provision of the phy51cal interface for newly
developed, LSI-compatible, balanced circuits, capable of
operation up to 1000 meters, at bit rates up to 100 kilobits
per second and up to 10 megabits per second at 10 meters.
This operation is a major jimprovement over a typical RS232C

or V.24 operation, which z:if-g only 50 feet or 1less at

bit rates below 20 kilpbitsp ond.
L -

3 Enhanced fiff®taénalycapab™ity without sacrifice of

data transparency.:_ UlR@enf 7 + -':w “_ features of public

data networks uti 4#’;?? *@:‘m ace is the ability of
i! !

e

the network to cga states information
directly to the ™usi i E\\‘ﬁ \,rOgress signals such
as number busy, agfegé /‘, , &l a, ed number are passed
from the networkK tg G4 i&_ , Jg terminal to tell a
user why a particyfl _Was na \\\ eted. These signals
also indicate 1 2twork problems and
normal completio of circuit-switched
networks using J-ndatlcns is futher
enhanced by their ariety of a network
implementation, ac#iy ) 1Y as e 2Sired facilities may be
accomplished either whep st gito the network by means
of the attached termigal. BES this time, seven user
facilities for circuit=s ed ices are included in the
applicable CCITT, X i 1 able 2-1

.

&L.u User Groap with Elnicd'l.huﬁtaw mrul.'lur
TR MRS BES A
Called Line ldentificathon Network confirms to calling subscriber the
< 4 mumber of calied subscriber with whom
connection is about 1o be made,

Abbreviated Address Calling Requires fewer characters than the full
address when iaitiating a call. Network
expands abbreviated address to full address,

Multiaddress Calling Data is sent to multiple subscribers.

Table 2-1 X.2 user facilities for circuit switched PDNs.
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X.21 describes the recommended operation in four
phases that are 1listed below. The network provides bit
clocking to the terminal during all phases.

1 Quiescent Phase: Applicable to both
circuit-switched and leased-circuit service, this
is the nonactive phase during which the network
and terminal indicate ready or not ready status.

2 Call estab to establish a circuits

switched Gennect terminal communicates
with the NSty - #0f the transmit and
receive ; ' ife characters of CCITT

el .

Interna al A lphe *kg-kmﬁhfr 5-IA5 is basically
simila SOTI .\ \\s ﬁﬁﬁ' dracters are used to
obtain g mainge ehracter synchronization

betwees e 2 rdnall \ay etwork during this
phase, =T A

3 Data Trg &d by a unique state
of the circuits, a full-
duplex o). i nsmission path is
maintained jk user Sterminals for circuit-
switched =ed t services.

4 Cleaii L circuit-switched
connec: —0 4 £h the +: 4 or the network
initaf ' d network will then

clear —the G the interface will
retur o q ate @

,hq?e 1}).
i tﬁﬂﬁﬁzm&ﬁ’&ﬂﬂ’]mz?“:zz:rfz;

a call and dlear operatlo on a circuit-switched network. T

AR SRk ey et oo

operatidns. The circled numbers and titles beside them are
X.21-defined states. The operational sequence flow down
the diagram in Figure 2-
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Figure 2-10 X.21 Interface signal sequence diagram
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CCITT recommendation X.21 Dbis is an interim
interface designed to allow terminals using RS232C and RS366
(CCITT V.24,V.25) to operate in the new X.21 networks with
no changes in their design; however, they will not be able
to take advantage of many new functions, such as call
progress signals and facility requests, available with X.21.
A network interface unit providing the X.21 bis interface
converts V.24 (RS232C) 51gnal sequences to sequences and
waveforms compatible with .th

At level 2, a control is implemented
for each X.25 inter either LAP or LAP-B.
According to the d in November, 1978,

there are 11 countries | NI BAR— and three that have

both versions. The egiEbfng BHA nentation of X.25 uses
LAP to match spe : A; “‘ etworks to which it
provides an interf#Ce jve s, .provision for the LAP-B
would not be diffi ifA  the ’\ SNA implementation;

moreover, the tre Pz de TAF pserved in the CCITT
survey is sound bfghuee—= it hot 1d lead to SDLC
compatibility. i

The conceptydls. ff; 4 Bevel” 3 of X.25 is the

virtual circuit . S, call is set up, one
of 4095 virtual® g Ate vl assigned to the call.
Interleaved packets et se up and clear virtual

call as well as to ~dtta packets on individual
virtual circuits. Sir 4 nal circuit has its own
flow control any’ m be prevented from
excessively dag -qiz:,-q__sawa‘ circuit users.
Another  impor} = Wdrtual circuits is
that a central . unicate with many
remote termlnalsiﬂby means o = sing~k X.25 interface. In

effect, a single eal C1rcu1t can be treated as multiple

vlrtual circ 1ts oretical limit of 4095
simultaneou EE § achieved in
practice, : brought by the

virtual-circ t concept is useful.

ﬂiﬂ%ﬁﬁﬁﬁiﬂ%ﬂ?ﬂﬂ’tﬁﬁlfzﬁi:: k.

to X. qulnterface are possible. Figure 2-11 is a simplified
overview of implied design decisions related to
architecture,network services and implementation technique.

From an architecture perspective, the many possible
design of an SNA-X.25 interface may be typified by three:
protocol insulation, 1link level mapping, and session level
mapping. Protocol insulation implies encompassing every SNA
frame completely within the data fields of X.25 packets.
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Figure 2-11 indicates one example of using X.25 permanent
virtual circuits, virtual call ,or both. Once a decision in
favor of 1link level mapping is made, adaptations to both
permanent virtual circuits and virtual calls may be
provided. THe same SNA mechanisms that handle conventional
private and switched lines can readily adapted to their X.25
analogs when link level mapping is used.

ARCHITECTURE : PROTOCOL ﬁ_hfg LEVEL SESSICN LEVEL
INSULATION © MRRRE MAPPING

NETWORK
SERVICES : VIRTUAL CIR

L]
il v F |
IMPLEMENTATION : S5E e~ INTEGRATED

RFACE ADAPTER

il U8 ABHNININNG s w s

the X.25 intd&fface in SNA

ARIANTUUMINYAE

- The other choice in Figure 2-12 is the alternative
for implementation. the X.25 interface at a host location
is best handled by modified system software. However, the
implementation of X.25 at a terminal location may be done in
any of three ways . At the 1left of Figure 2-12, a
seperately housed adapter unit performs a protocol
transformation. This transformation protocol accepts a frame
from SNA terminal or cluster controller fully adhering to
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SNA formats and protocols. Then the unit breaks the message
into correct X.25 packet sizes and creates appropriate X.25
packet headers. Since Level 2 protocol between the adapter
and SNA terminal is SDLC normal response mode, the adapter
unit polls the terminal. The terminal reacts to the poll
just as it would if received from a distance host; data may
flow in either direction between terminal and adapter unit.
The separate adapter unit the converts to the version of
X.25 Level 2 1line control that the packet network designer
chooses. None of the nefwbrk, Level 2 procedures employs
polling; therefore, na.packets ith polls are transported
across the network. 3

S m—

i
-

Figure 2-12
terminals and clugter

ternatives for SNA

i

v BUHANENIHYNT &0 o e

implementati®h example where the function of the adapter

unit is integrated directl imbo the SNA DTE. This
e R YN S8 A0 NEA ALY, mixemss
within “€hi inall i way # ede would be
logicallly bypassed when the terminal uses leased-circuit or
circyit-switched facilities. The elimination of a piece of
equipment is clearly advantageous; however , each SNA
terminal would have its own characteristics in terms of
available microcode memory and logic cars space. According
to a recent analysis for the Transpac packet network in
France, there eleven manufacturers providing an intergrated
X.25 terminal adaptation and nine (including IBM) providing
a separate adapter unit.
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